Sensitivity of protein tyrosine phosphatase activity to the redox environment, cytochrome C, and microperoxidase.
Protein tyrosine phosphatase activity depends on a catalytic thiolate group on an acidic cysteine residue that is sensitive to reactive oxygen species. Representative of this family of enzymes is protein tyrosine phosphatase 1B (PTP1B), a major target for type 2 diabetes therapy. PTP1B is sensitive to hydrogen peroxide (H2O2) in vitro and in cells. It is also sensitive to glutathionylation by glutathione disulfide (GSSG). The sensitivity of PTP1B to the redox state of its environment was partially characterized in vitro by examination of phosphatase activity in the presence of various concentrations of glutathione (GSH) and GSSG. Enzyme sensitivity to glutathionylation was dependent on the amount of available thiol groups and increased as GSH concentration was increased. The half-inhibitory concentration for H2O2 was much less than that of GSSG in the presence of low concentrations of GSH, indicating that reaction with H2O2 is much more likely than is glutathionylation by GSSG. PTP1B and a related oxidant-sensitive phosphatase, PTEN, were also sensitive to the lipid peroxidation by-product 4-hydroxynonenal. Furthermore, PTP1B was inhibited by cytochrome c and microperoxidase. Taken together, these data suggest that not only H2O2, but also a variety of redox-active metabolites and hemes can oxidatively inactivate PTPs with potentially profound implications for signal transduction.